Introduction
The 'Hikikomori' syndrome (HS) consists of prolonged and severe social withdrawal. It has been studied first in Japan and recently has increasingly drawn the attention of researchers and clinicians all over the world. It is unclear whether it exists in other cultural contexts than Asia. The existing systematic reviews did not provide a quantitative synthesis on its prevalence. In addition, a summary of the co-occurring rates of psychiatric disorders is lacking. To provide a more comprehensive understanding of the clinical picture, it seems important to investigate which psychiatric disorders listed in the classification systems are most frequently associated with this psychological condition affecting young people. This paper describes a systematic review and meta-analysis protocol summarising worldwide prevalence of the HS in general population and clinical samples with psychiatric disorders. The review will also assess the co-occurrence between HS and each psychiatric disorder defined by any version of the Diagnostic and Statistical Manual of Mental Disorders (DSM) or International Classification of Diseases (ICD) in any clinical samples with psychiatric disorders. Methods and analysis A systematic review will be conducted according to Preferred Reporting Items for Systematic Reviews and Meta-analyses (PRISMA) guidelines. Studies will be included if they use youth aged 12-35 years, recruited from general population or population with psychiatric disorders, if they use international criteria to diagnose HS. No restriction about design or language will be applied. The search will be conducted during the first week of November 2019 by two independent reviewers through the databases Scopus, PubMed, PsycINFO, Web of Science, by examining study references, by looking for conference proceedings/ dissertations/theses, by contacting study corresponding authors. Random-effect meta-analysis will be performed by computing effect sizes as logit event rates. Study quality will be assessed through the Newcastle-Ottawa Scale.
Ethics and dissemination The current review does not require ethics approval. The results will be disseminated through conference presentations and publications in peer-reviewed journals. PrOSPErO registration number CRD 42018098747.
IntrOduCtIOn
The term 'Hikikomori' derives from Japanese, and it is composed of the verb 'hiki (hiku)', which means to move back, and 'komori (komoru)', which means to come into. 1 2 In the last two decades, the 'Hikikomori' syndrome (HS) has been conceptualised as a psycho-sociological condition characterised by prolonged and severe social withdrawal for a time period of at least 6 months. [3] [4] [5] This condition has been reported and studied first in the Japanese society/ culture. 6 In the first epidemiological research conducted in 2003, 7 8 the Japanese Ministry of Health, Labour and Welfare defined it as a state in which a young individual (a) mainly stays at home, (b) cannot or does not engage in social activities, such as going to school or working, (c) has continued in this state for 6 months or longer, (d) has neither a psychotic disorder nor a medium to lower level of mental retardation (IQ <55-50) and (e) has no close friends.
Social withdrawal in the HS typically involves staying at home almost all days. 6 9 Some authors have proposed two subtypes of social withdrawal behaviour characterising the HS: the 'hard core' subtype, including those youths who never leave their room and never talk to their families and the 'soft' subtype, including those cases who go out and talk to others occasionally. 10 More recently, Kato and colleagues 11 have proposed another subtyping of the HS, distinguishing between those cases who live with their families-this group represents the majority of the HS population-and those who live alone, representing about 11%. Typically, severe social withdrawal behaviour affects males (4:1 male-to-female ratio), mostly the young adult eldest son of a family with a good socioeconomic and cultural level. Age of onset can vary from 20 to 27 years, but prodromal symptoms often emerge during early adolescence. 6 8 It has been hypothesised that some of the socially withdrawn youths have close friends but do not maintain contact with them during social withdrawal or that do not have any close friends but maintain alternative, less-demanding personal relationships with others such as online friends. 12 Socio-cultural influences have been believed as key factors involved in the development of this condition, such that some authors have proposed the inclusion in the DSM-5 'culture-bound' syndromes chapter as a Japanese syndrome. 13 The role of cultural aspects was supported in other psychiatric disorders which similarly to the HS share social withdrawal as a key component or maintenance factors such as psychotic disorders, social anxiety disorder, depressive disorders, obsessive-compulsive disorder, and Internet addiction. [14] [15] [16] [17] [18] [19] [20] Other researchers and clinicians believe that this form of social withdrawal behaviour is only a symptom of a wide variety of major psychiatric disorders listed in DSM-IV and the current DSM-5 (eg, psychotic disorders, depressive disorders, social anxiety disorder, agoraphobia, schizoid or avoidant personality disorder, Internet addiction). 21 Consistent with the latter hypothesis, the concept of 'secondary Hikikomori' has been proposed to define those cases whose severe social withdrawal behaviour is a manifestation of a subtype of another psychiatric disorder or even a consequence of a primary psychiatric disorder. 12 Other authors suggest that a considerable subset of the cases present with clinical features that do not meet the criteria for any of the existing psychiatric disorders 13 ; hence, it has been suggested that the HS could be considered as a primary new psychiatric disorder in a future version of the DSM, despite having some clinical overlap with other disorders. 22 Consistent with this hypothesis, Kondo and colleagues 23 reported that in a group of patients aged 16-35 years with onset of social isolation before age 30 for at least 6 months, 8% had schizophrenia, 26% had an anxiety disorder, 8% had a depressive disorder, 23% had a personality disorder (including 6 with Avoidant, 6 with Schizoid, and 4 with obsessive-compulsive personality disorder).
As recently summarised by Kato et al, 24 at the present time whether it is other psychiatric disorders that give rise to hikikomori as a symptom or whether it is indeed HS that is the cause of co-occurring major mental health conditions has not been clearly established; thus, it could be argued that both possibilities exist. The authors identified a group of psychiatric disorders characterised by hikikomori-like features including psychosis, social anxiety disorder, avoidant personality disorder, depressive disorders, Internet addiction, and post-traumatic stress disorder. 24 Such disorders would be the most frequently co-occurring ones with HS.
Other researchers suggested that the HS might not be a culture-bound syndrome depending on the socio-cultural context but that it may exist also outside Asian countries. 22 Epidemiological research conducted on community general population has produced quite heterogenous prevalence data, showing that the prevalence of the HS can range from approximately 0.87% 25 to 1.2% in Japan, 26 to 1.9% in Hong Kong 27 to 2.3% in Korea 28 or up to 26.66% in student population in Japan. 29 This variety may depend on differences in the inclusion criteria, assessment instruments, studies' countries, and recruitment strategies across the studies. Research conducted in clinical samples with psychiatric disorders or in treatment-seeking population in mental health services demonstrates that the prevalence can vary from 12.64% 30 up to 63.07%. 28 The socio-cultural features of the HS probably involve a variety of cross-cultural factors such as the social structure (eg, the mainstreaming culture, the labelling effects, the academic expectations imposed to students which are prominent in Asian countries but also in other countries), the society's media (eg, media enunciation when reporting the issue), the school context (eg, the bullying phenomenon), and the family relationships (eg, enmeshed parent-child relationships). 1 15 18 20 22 In addition, one of most important problems related to studying this condition involves the heterogeneity in the definitions used across the studies and a lack of consensus on well-established diagnostic criteria. 12 31 For example, some studies conducted in Japan have considered a duration of severe social withdrawal that is longer than 6 months as a clinically meaningful threshold, while other research conducted in Korea 28 and Hong Kong 32 has used a shorter duration criterion (3 months). Recently, Teo and Gaw 13 conducted an online and manual systematic search of the HS criteria using the Pubmed and PsycINFO databases. The researchers provided a proposal for diagnostic criteria based on the most recurrent clinical features and defined the HS as (a) spending most of the day and almost every day at home, (b) marked and persistent avoidance of social situations, (c) the social withdrawal and avoidance interferes significantly with the person's normal routine, occupational (or academic) functioning, or social activities or relationships, (d) the person perceives the withdrawal as ego-syntonic, (e) in individuals under age 18 years, the duration is at least 6 months, (f) the social withdrawal is not better accounted for by another mental disorder (eg, social anxiety disorder, major depressive disorder, schizophrenia, or avoidant personality disorder). 13 33 In the last decade, some reviews have been conducted on the HS 32 34-36 ; however, only one study 12 used well-established guidelines for systematic reviews (ie, Preferred Reporting Items for Systematic Reviews and Meta-analyses (PRISMA) criteria). 37 Recently, Li and Wong 12 conducted a systematic review of 42 qualitative and quantitative studies by searching online databases (ProQuest, ScienceDirect, Web of Science, PubMed). The authors identified 12 qualitative studies using case study designs, focus group or ethnographic research methods, 9 expert opinion papers and 3 reviews. 12 In addition, 19 quantitative studies were identified: however, 3 out of them used a case series design. Out of the quantitative studies, 10 were conducted in Japan, 3 in China and 1 in Korea, thus confirming partially the socio-cultural roots of the phenomenon but also highlighting the need for research on contexts different from Asian countries. 12 rationale for this study The HS has increasingly drawn the attention of researchers and clinicians in the last two decades 13 38 ; however, most research included anecdotal reports or single case studies, and few contributions used a quantitative methodology. 22 38 39 Despite the first reports of the HS were conducted first in Japan or in other Asian contexts, it is unclear whether the phenomenon may exist in other cultural contexts such as European and American countries. Further knowledge is needed, since the existing systematic review 12 searched papers in February 2015, and it did not provide a quantitative summary of the prevalence rates of the HS using meta-analysis pooling data from primary studies. If a variability in the worldwide prevalence is present, it seems important to explore the role of socio-demographic and cultural factors (ie, type of country) in this variability for a better understanding of this phenomenon. Moreover, a systematic review with meta-analysis summarising the prevalence rates of this condition and the co-occurrence of psychiatric disorders has not been conducted. None of the previous reviews summarised the co-occurring rates of psychiatric disorders in HS. In order to have a more comprehensive understanding of the clinical picture of this condition, it seems important to investigate which psychiatric disorders are most frequently associated with it.
Objectives
This paper describes the protocol for a systematic review and meta-analysis study of primary observational studies, to provide a quantitative synthesis on the worldwide prevalence rates of the HS and the co-occurrence rates of major psychiatric disorders. Specifically, the aims will be: (1) to investigate the prevalence rates of the HS in general population (general population will include individuals recruited from community or students/undergraduates); (2) to investigate the prevalence rates of the HS in treatment-seeking clinical samples with psychiatric disorders listed in classification systems, recruited from primary, secondary or tertiary mental health settings; (3) if significant heterogeneity is found, age, gender and type of countries where the study has been conducted (Asian vs non-Asian countries) will be investigated as potential moderators of the prevalence rates in both the general population and the clinical samples with psychiatric disorders; (4) to assess the co-occurrence between HS and each psychiatric disorder defined by the criteria of any version of DSM or ICD in any clinical samples with psychiatric disorders. To provide a broad overview of the co-occurrence between HS and psychopathology, we will consider any psychiatric disorder based on any version of these two classification systems which are the most internationally used systems (see § Data extraction and coding procedure). Following the clinical observations and hypotheses proposed by previous authors, 13 21 24 25 32 we expect that the highest co-occurrence rates can be found for psychosis, unipolar depressive disorders, social anxiety disorder, schizoid personality disorder, avoidant personality disorder, post-traumatic stress disorder, and Internet/game addiction.
MEthOdS
The current protocol was registered in PROSPERO on CRD 42018098747 and reported in accordance with the criteria of the PRISMA-protocol (PRISMA-P). 40 41 Any amendments will be updated on PROSPERO and documented accordingly.
Eligibility criteria
According to the PRISMA guidelines, the criteria considered for inclusion of the studies will involve participants, outcomes and research design. Studies will be included if: (a) they are conducted on young individuals aged 12-35 recruited from the general population (community or student/undergraduate population) or from treatment-seeking clinical populations with psychiatric disorders, diagnosed according to the criteria of international classification systems (eg, DSM-5) 42 referred to primary, secondary or tertiary mental health settings, (b) they report the data necessary to calculate the effect sizes as event rates on point, period or lifetime prevalence of HS (sample size of the total sample, number of participants reporting the HS and number of participants with a specific psychiatric disorder according to a classification system) and the study authors are available to provide the necessary data when they are contacted, if such data are missing in the paper, (c) they are based on observational cross-sectional, case-control or longitudinal research designs, (d) they use self-report instruments, clinician-administered interviews or proxy-reported questionnaires to assess the HS, (e) they have been conducted on and have recruited the participants in the general population, high-schools, universities or in clinical settings, including primary, secondary or tertiary healthcare settings, (f) they have been published in peer-reviewed journals, (g) they investigated the HS and conceptualised it as an independent psycho-sociological condition Open access including the following features: (1) spending most of the day and almost every day at home, (2) marked and persistent avoidance of social situations, (3) the social withdrawal and avoidance interferes significantly with the person's normal routine, occupational (or academic) functioning, or social activities or relationships, (4) the person perceives the withdrawal as ego-syntonic, (5) in individuals under age 18 years, the duration is at least 6 months, (6) the social withdrawal is independent from and not better accounted for by another mental disorder (eg, social anxiety disorder, major depressive disorder, schizophrenia or avoidant personality disorder). Despite numerous criteria were proposed in the literature to define the HS including those suggested by Kim et al, 43 by Tateno et al 44 or the criteria by the Japanese Ministry of Health, Labour and Welfare published in 2010, 45 we have used the above-mentioned criteria following the definition provided by Teo and Gaw 13 who identified the most recurrent clinical features in papers published in peer-reviewed journals. The presence of a concurrent treatment, either pharmacological or psychological, will not be an exclusion criterion. Studies conducted on the efficacy of a treatment will be included, if they report the necessary data to calculate the prevalence rates or the authors agree to provide such data for the systematic review purposes (see point 'b' of this paragraph and 'Meta-analysis' paragraph). No restriction regarding language and publication date will be applied.
Studies will be excluded if they conceptualise the HS as a symptom accounted for by another major psychiatric disorder defined by international classification systems (eg, DSM-5) such as psychotic/bipolar disorders, depressive disorders, Internet addiction, social anxiety disorder or a personality disorder (eg, schizoid or avoidant personality disorder). Reviews, case reports, case series, opinion papers, and anecdotal reports will be excluded. Studies will be excluded if they have been conducted using participants who present with mental retardation, neurological disorders or any medical disorder that implies a physical disability. No publication date restriction will be applied.
Information sources and search procedure
A detailed overview of the full search strategy is displayed in the online supplementary material. Published studies will be identified by conducting an online systematic search of electronic databases. The PubMed Medical Subject Headings (MeSH) on Demand Tool allowed us to generate relevant MeSH terms. MeSH terms, text words or title/abstract words related to the HS concept ('Social withdrawal' OR 'Hikikomori Syndrome' OR 'Hidden youth' OR 'Severe social isolation' OR 'Socially withdrawn youth' OR 'Young hermits') will be used alone. In addition, they will be combined with MeSH terms, text words or title/abstract words related to major psychiatric disorders ('psychiatric disorder' OR 'personality disorder' OR 'psychosis' OR 'bipolar disorder' OR 'depressive disorder' OR 'social anxiety disorder' OR 'post-traumatic stress disorder' OR 'obsessive compulsive disorder' OR 'generalised anxiety disorder' OR 'panic disorder' or 'agoraphobia' OR 'eating disorder' OR 'substance addiction' OR 'alcohol addiction' OR 'Internet addiction' OR 'game addiction') through the boolean operator AND. The search procedure will be conducted during the first week of November 2019 (start date: 4 November 2019; end date: 11 November 2019), using the databases Scopus, PubMed, PsycINFO and Web of Science. This search strategy will be used for each one of the databases. In addition, to identify further studies, all the corresponding authors of the studies to be included will be contacted by e-mail. The reference section of each of the studies included will be examined. In addition, the references of previous reviews will be examined to search additional studies to be included. 12 32 34-36 46 47 Conference proceedings, abstract books and posters will be hand-searched in the following international scientific societies relevant to the topic: World Psychiatry Association, American Psychiatry Association, American Psychological Association, European Association of Psychiatry, European Association of Psychology, British Psychological Society, Royal College of Psychiatrists, World Association of Social Psychiatry, European Society of Social Psychiatry, American Association of Social Psychiatry. Finally, a further online search will be conducted to identify thesis/doctoral dissertations. They will be identified by the two independent reviewers who will run the same queries on Open Access Theses and Dissertations website.
Selection of the studies
Studies will be assessed and screened on eligibility criteria by two independent reviewers in three stages (AP, FF). During the first and second stages, studies will be assessed with regard to inclusion criteria after reading the title, then the abstract, respectively. During the selection based on the title, duplicates will be removed. During the selection based on the title or the abstract, studies on irrelevant constructs will be excluded. Studies will be classified as related to irrelevant constructs at title or abstract if they do not focus on the HS or prolonged social withdrawal in youth. After each stage, the reviewers will meet to compare their selections. Studies will be retained if there is not agreement between the reviewers on inclusion or exclusion. During the final stage, studies will be assessed independently by the two reviewers examining the full text of the paper. Potential discrepancies on inclusion or exclusion at this stage and their reasons will be discussed and resolved in a meeting with two independent reviewers (AC, MG) to reach consensus and to obtain a shared number of included studies. A third reviewer (AC) will assess independently the paper on inclusion/exclusion criteria and, finally, during a meeting between the first three reviewers and the fourth reviewer (MG) the decision whether the paper should be included or not will be reached by consensus. Between-reviewer agreement on inclusion will be calculated by Kappa index. 48 data extraction and coding procedure All the information will be extracted from each of the included studies and inserted in an Excel worksheet by two independent reviewers (AP, FF) who will develop and pilot it first on two included studies, randomly extracted by the total group of the included primary studies. The following information will be extracted and coded from each of the included studies: (1) title of the paper, (2) first author, (3) publication date, (4) country where the study has been conducted (coded as Asian or non-Asian country), (5) inclusion and exclusion criteria, (6) total sample size, (7) number of participants reporting the HS according to the above-mentioned criteria, (8) criteria used to define the HS, (9) number of participants reporting a specific psychiatric disorder, (10) mean age of the total sample in the study, (11) percentage of females of the total sample in the study, (12) research design, (13) name of the instrument(s) used to assess the HS, (14) type of the instrument(s) used to assess the HS (self-report questionnaire, clinician-administered interview, proxy-reported questionnaire, proxy-reported interview), (15) type of population where the study sample has been drawn (general population, undergraduates, high-school students, clinical sample with a psychiatric disorder), (16) setting where the participants have been recruited, (17) strategies used to recruit the patients. The two independent reviewers will code the psychiatric disorders by pooling them in broad diagnostic categories across different versions of the classification systems. The coding system is displayed in box 1.
Two independent reviewers (AC, MG), not involved in the extraction procedure, will check independently the correctness of the data inserted in the worksheet and the coding procedure. After the insertion of the data is conducted, potential discrepancies in the data extracted by the two reviewers will be discussed in a staff meeting between the reviewers who conduct the data extraction and the two independent reviewers who check the procedure.
Quality assessment
Quality of the included studies will be evaluated by using the Newcastle-Ottawa Scale (NOS). 49 This tool has been recently recommended by systematic review practice guidelines as the most reliable instrument for conducting quality assessment of cross-sectional or cohort studies in systematic reviews. 50 The NOS includes eight items, grouped into three key domains: (1) selection, (2) comparability, (3) outcome (cohort studies) or exposure (case-control studies) according to the study design. For each item a series of response options is provided. A star system is adopted to allow a semi-quantitative quality assessment: the highest quality studies obtain a maximum of one star for each item, apart from the item related to comparability, that allows the assignment of two stars. The scores on the NOS range from zero to nine stars. Two independent reviewers (AP, FF) will conduct the quality assessment. Potential discrepancies will be resolved by a consensus meeting with other two independent reviewers (MG, AC).
Meta-analysis
A random-effect meta-analysis will be conducted through the Software Comprehensive Meta-Analysis, CMA V.2.00. 51 Random-effect models assume that the included studies are drawn from populations of studies that systematically differ from each other. 51 According to these models, the effect sizes extracted from the included studies differ not only because of the random error within studies (as in the fixed-effects model) but also because of true variation in effect sizes from one study to the other.
The effect sizes on the worldwide prevalence rates will be calculated as event rates (ie, the ratio between the number of cases with HS and the total sample size). Co-occurrence between HS and a specific psychiatric disorder will be evaluated through two types of effect sizes calculated for each psychiatric disorder defined according to any DSM or ICD version: (1) the ratio between the number of cases with a specific psychiatric disorder and the total sample size of individuals reporting HS, (2) the ratio between the number of cases with HS and the total sample size of individuals with a specific psychiatric disorder. All effect sizes expressed will be transformed in logit event rates: higher effect sizes indicate higher prevalence rates of the HS. The effect sizes will be estimated using a 99% CI and interpreted according to criteria proposed by Cohen 52 :
Open access values equal to 0.80 or higher will be interpreted as large, up to 0.50 as moderate and up to 0.20 as small. Since the meta-analysis investigates the prevalence rates of the HS in studies conducted in general population and in studies conducted on clinical samples, two separate meta-analyses will be performed by calculating the effect sizes following the above-mentioned procedure.
Heterogeneity analysis will be conducted by calculating the I 2 statistic 53 and the Q index. 54 The I 2 index represents a measure of variation in percentage across studies, that is attributable to heterogeneity rather than chance. 53 A value approximating to zero suggests homogeneity, whereas values of 25%-50%, 50%-75% and 75%-100% represent low, medium and large heterogeneities, respectively. The Q index is calculated by summing the squared deviations of each study's effect estimate from the overall effect estimate, while weighting the contribution of each study by its inverse variance. 54 Under the hypothesis of homogeneity among the effect sizes, the Q statistic follows a χ 2 distribution with k − 1 degrees of freedom, k being the number of studies.
Since significant heterogeneity is expected, gender and age will be investigated as moderators of the effect sizes by calculating weighted least squares meta-regressions. In addition, potential differences as a function of type of country will be assessed by calculating mixed-model Analysis of variance (ANOVA).
To assess the likelihood that the effect sizes are subjected to publication bias, two procedures will be used: the Duval and Tweedie's trim and fill procedure and the visual inspection of the funnel plot. 51 The funnel plot represents a scatter plot in which the effect sizes computed from the included studies are plotted on the horizontal axis against an indicator of study precision, the standardised error, on the vertical axis. 53 In the absence of bias, the graph resembles a symmetrical inverted funnel, because the effect sizes derived from smaller studies scatter more widely at the bottom of the graph, with the spread narrowing with increasing precision among larger studies. If there is publication bias because smaller studies that report no significant effect sizes are not published, then the funnel plot appears asymmetrical. 53 
Patient and public involvement
Patients and the public were not involved in the development phase of the research question, of the outcome measures and of the systematic review and meta-analysis protocol. The study does not involve patient recruitment, and patients were not involved in conduct of the study. The results will be disseminated through conference presentations and publications in peer-reviewed journals.
discussion and conclusions
The HS is a psycho-sociological condition, which has increasingly drawn the attention of researchers and practitioners working in the mental health field. 3-5 13 Despite the growing number of studies in the literature, a systematic review with meta-analysis is lacking to summarise the data on the prevalence rates of the HS in the general population and in the clinical population with psychiatric disorders. Providing a quantitative synthesis can allow the limitations in the current literature to be identified and further research to suggest what should be investigated. This protocol describes the methodology of a systematic review and meta-analysis which will examine the worldwide prevalence rates of the HS in general and in clinical population. The review will aim to assess the co-occurrence between HS and each psychiatric disorder defined according to the criteria of a classification system. The potential strengths of the study will be that the previous review 12 conducted the online search in February 2015, did not carry out a meta-analysis and did not examine the prevalence rates. Thus, a strength of this study will be that it may add more recent data, published in the last 4 years. In addition, at the present time no review has been conducted to summarise the co-occurrence rates of HS and psychiatric disorders by meta-analytic methods.
While some studies have been conducted in the general population, other research used clinical samples, leading to very different prevalence rates; thus, it could be important to identify the prevalence rates in the two different populations. Providing a quantitative summary could add knowledge to the understanding of the HS phenomenon and allow us to compare its prevalence with the data regarding other mental health disorders, which have some clinical overlap (eg, psychotic disorders, depressive disorders, personality disorders). In addition, a summary of the co-occurrence rates of each psychiatric disorder and HS may allow us to identify the psychiatric diagnoses most frequently associated with this condition.
In conclusion, given the increasing public and scientific awareness raised by the HS in the Japanese society but also around the world, the current systematic review could provide additional useful evidence for researchers, clinicians and policymakers on a still under-recognised social problem.
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